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(71) We, SHELL INT1BRNATI0KAL 
RESEARCH MAATSCHAPPU B,V. a 
company oisanised under the laws of 
The Netherlands, of 30 Caicl van fiyland- 
tiaan. The Hague, The Netheriands. do 
hereby declare the invention, for which we 



of Elements, in the pzeseaoe of hydrogen at 
a temperature between 350 and 390*C, and 
optionally dewazing aD or part of the 
etfluent of the said second zone. 

The tenn u^JntMstSialfy asphaitcoe-frce 
waxy mineral oU fractions stands for mineral 



pray that a patent may be granted to us, and oO distilled fncdoDM and A>p*rtifftfd min- 
the method by which It IS to be performed. enJ oil residual fractions, 
to be particularly described in and by the ----- 
following statement:- 

The invention relates to a process for the 
preparation of a lubricating oil with a low 
pour point. 

It is known to prepare lubricatinff oils by a 
two-stn) Jwdrotreatmg of deaspbalted waxy 
mineral oil fractions, followed by a dewax- 
ing step. The yield of lubricating oil with a 
preset viscosi^ index often leaves some- 
thing to be desired. 

It has now surprisingly been found that 
the yield of lubricating oil which can be 
achieved depends on a proper choice of 
temperature and catalyst m the two steps, 
and on the use of the liquid effluent from £e 
first bydrotreating step operationally after 
removal of gaseous components thereof, as 
feed for the second hydiotreatiz^ step. 

Accordingly, the mvention provides a 
process for the preparation of a lubricating 
oil with a low pour point, which comprises 
contacting in a first zone a substantially 
asphalteDC-free waxy mineral oil fraction 
with a supported catalyst containing one or 
more metals (and/or compounds thereof) of 
Groiq? VI and/or of Group VHl of the 
Periodic Table of Elements, m the presence 
of hydrogen at a temperature of from 390- 
450^ cx»ntactinB in a second zone the total 
liquid effluent of the first zone, optionally 
after removal of saseous components 
thereof, with an aciaic supported catalyst 
containing one or more metals (and/or com- 
pounds thereoQ of Group VI and une or 
more non-coble metals (and/or compounds 
thereof) of Group Vm of the Periodic Table 



Suitable startiqp mat^W a^^ for the 

acoordiiu to the mvention arc high-^ ^ 

hydrocarten mixtures, e.g. heavy petroleum 
fractions. Petroleum fractions boiUng at 
least in part above the boiling range oflub- 
licating oil may be used to advantage. As 
feed for the presentproceas use is, prefer- 
ably, made of a disffllarr fr^action recovered 
by vacuum H^«rin^tifwi from a residual oil 
fraction obtained by atmospheric distiUa- 
tion. Tlie boiling range of such a vacuum 
distillate is usually oetwcen 3S(fC and 
550*C However, deaspbalted residual pet- 
roleum fractions may also be used. 

The process acooidiiig to the invention is 
carried out at elevated temperature and 
pressure and in the presence of hycfrogen or 
a hydrogen-containing gas in the flrtt and 
second zones. Pure hydrogen may be used, 
but this is not necessary. A gas with a hyd- 
rogen content of 70% or more by volume is 
perfectly suiuUe. In practioe it will be pref- 
erable to use a hydrogjen-containhig gas 
originating from a catafyoc refruming jAmbl 
Such a gas not only lus a hifih hydrogen 
content rat also oontains low-bollttig hyd- 
rocarixins, for example, methane, anJ a 
small quantity of propane. 

Pressures lower than 50 kg/cm' in the first 
and the second zone are less desirable since 
they reduce the life of the catalysts while 
mvolvin^ the risk of too high an aromatks 
content m the product, as a result of wMch 
the viscosity index is adversely a&cted. A 
pressure above 250 kg/cm' would require a 
very costly installation. It is prefieranle to 
use apressure between 100 ana 200 kg/cm^. 
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from the firat wne into the second zone, 
ine ^refened prusure. liquid houriy 
ty and hydzDaen/ml ndo in the 
veeqiul to diose deaoibed ftv 
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Vacc velocity ud hydroaen/ofl niio in^ 
second 2one are equa' ^- ' 
the first zone. The u 
ond zone should be tx 

would rcquijitoc^oiff^lll'^rfll^^ it should always be Jo 
for a giwn deneT^f cm^?? laiie reaaon ture of the fi« zone. 

liquid hourly sSaavelSofTore^l^ « of the zone should be 

kg per hour pir litre ofS^y^"',S^ ^ ""^^^ supported catalyst. By these 
only a low degree of coSZ°tfj^ ^ which, wlin ad«,rbing 



select a liquid hourly iS^ v2oS?^^ ^ S»ace velod 
0 1 and io v<r «f „:i second zone 

less than O.lVhour wrTt?^ «t^iJ^ zone should be betw^ 350 2d 390^ 
would require uSeco"^.' J? « »'>o«ld *Iways be lower than the temnai: 

lire nf th* Atm "<m»|iw» 
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only a low degree" of 'cTnSori^'^'SS^ 
deored product The hydrogen/on nSok! 
preferably, between 100 and 5 
litres (litres at 1 bar and at O^j^KS 

high Ha/oil ratio would cause a coniideiBbfe 

that much energy for compression wmlld iv. 
required for cKulaiing ^ThSS-ridS 

The support of the catalyst 0/ the first 
zone may be any refractory material. Suit- 
able matenals are. for example. alunSw 
(alummium oade), silica (siliilum ojrideV 
magnesia (magnesium oxide), titanium 
Mide, zirconia (zirconium oxide), thoria 
(thorium oxide), boria (boiium OMdcWnd 
mixtures and compounds these metal 
oxides. It IS preferred that the supports of 
the catalysts m the first and secSd zom 
consist for more than 50% by weight of 
aJumma. Mixiures of alumina and sfluSTand 
m particular alumina and boria aic verv 
smtable. ' 

In tile first zone supported catalysts which 
contain one or more of the metab nickel 
cobalt, molybdenum and tungsten aie verv 
suitable, in particular catalysts which con- 
tain one of the metals nickel and cobalt and 
one of the metals moljiKienum and mne. 
sten. A catolyst «*ich consists of nidtel-and 
tungsten (or compounds, in particular 
oxides thereof) on an alumina/bonasupport 
B mpsdy preferred in the first zone. 

The presence of phosphorus and/or 
fluorine in the catalyst in the first zone is 
often of advantage. 

The amounts of the metals present in the 
catolyrt m the first zone may vary between 
wide hmits. Very suitably the catalyst con- 
tems iTMi 10 to 30 partt by weight of a 
Group yi metal and l?om 2 to 15 ™mby 
weight of a Group Vm metal per 100 parts 
01 cataJysL 

The metals in the fresh catalysts arc verv 
suitable in the oxide fonn. 

The effluent of the first zone may t>e^treat- 
ed in order to remove therefrom undo- 
sircd Mseous compounds, such as hydrogen 
sulphide (e^. by adsorpUon of HaS in an 
aaueous amine solution, such as a solution 
of di-i5opropanolamine). However, it is pre- 
ferred to forward the total product emer^g 



the indicator butter ycUow (- dimethW 

other staj weaker basic indicatore, ahonr a 
colour change of these indicator*, indicative 
of an aad medium. 

Suitable supports for the acidic supposted 
catalysts are, for instance, compounda ctf 
silica and alumina, such as silica-alumina 
cracking catalysts, compouiKifi of aiUca and 
areomum dioxide, compounds of boson 
tnondc and silica, compounds of alumina 
and halogen, such as alumina and fluoriae or 
alumina, silica and fluorine, and the like. 

The metals (or tbeh: compounds) and 
combinations Aeieotf and the amounts 
thereof whidi are very suitable or prafcrod 
10 the catalyst of the second zone are the 
ttme as those of the first zone. Very attrac- 
tive catalysts for the second zone aie nickel 
and tirngsten (or compounds (ce. oxides) 
thereof) on an alumina/boria support, and 
fiuorinated nickel and tungstea (or com- 
pounds (e.g. oxides) thereof) on a aUica- 
alumina carrier. 

In many cases it will be attractive to use 
the same catalyst in the first and the second 
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In case the pour point of the liquid 
effluent from the second zone is too high, 
dzis effluent may be dewaxed as such. How- 
ever, it is prefiened to remove tfaercfiDm 
lower boiliiig materials (e.^. by distillation) 
before dewaxing. Very suitably aO com- 
pounds whid) have a boiling point im to 
4OO-450"C arc removed before dewa^g. 

The dewazing may be carried out in any 
desired manner, e.g. by mixing the liquid to 
be dewaxed with a suitable liquid (e^ a 
mixture of methyle±yl ketone and toluene), 
cooUng the mixture to a temperature of 
about — 20^C and removing the solid wax. 

It is preferred to cany out the dewaxing 
operation catalytically by contacting the 
liquid to be dewaxed wi^ a catalysTm the 
presence of hydrogen. Very suitable catal- 
jrsts comprise one or more metals or com- 
pounds thereof of Group VI and Vm <tf the 
Periodic Table supported on a crystalline 
fflordenite. As examples of very suitable 
metals mav be mentioned platinum, pal- 
ladium and in particular a non-noble metal 
of Group VI or VIII of the Periodic Table of 
Elements, preferably tungsten J^rcasures of 
from 40-120 kg/cm^ temperatures of frtmi 
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30(MO0"C (in particular of from 300- 
350^ and liquid hourly space velocities of 
from 0.1-2 kg ofl per litre catalyst per hour 
are very suitaole. 
; 5 If di^ired, the effluent of the catalytic 
dewaodng may be topped in order to remove 
low-boiling oonBtituents and/or extracted 
with a suitable extracting agent (e.g. sulphur 
dioxide, sulfoiane) in order to remove 
10 aromatic constituenta. 
EXAMPLE 

A >vaxy distillate having a boiling range of 
between 430*C and 550*C; obtained from a 
Middle East crude* was passed together with 
15 hydrogen over two consecutive catalyst beds 
at a pressure of 140 ke/cm\ a liquid hourly 
space velocity of 0.8 kg/1 of catalyst/hoaTp 
the hydrogen/oil ratio being 1750 NlVkg. 
The first reactor contained a catalyst hav- 
20 ing the following composition: 

AI2O3 - 57.5%; B2O3 - 6%; WO3 - 30%: 
Ni0^6J%. 

The composition of the catalyst in the 
second reactor was: 
25 AI2O3 - 57.5%; BjOj - 5%; WCh - 30%; 
NiO- 6.5%. 

In this particular case the composition of 
the catalyvt in the second reactor is there* 
fore identical to that in the first reactor. The 
30 temperatures of the two reactors vary, and 
Table I shows the yield of oil with a viscosity 
index of 95 (% by weight in relation to the 
total liquid effiuent from the second reac* 
tor), obtained after topping at 430*C and 
35 after catalytic dewaxing of the said liquid 
effluent. The catalytic dewaxing was cartied 
out by passing the said liquid effluent (after 
topping at 430^ at a pressure of 60 kg/ 
cm% a liquid hourly space velocity of 0.5 
40 kg/1 of cata}yst/hour« at a temperature 0^ 
315'*C, over a catalyst consisting of 10% by 
weight of tungsten (in oxide form] sup- 
ported on a synthetic mordenite. 
Simflar experiments were carried but. the 
45 only difference being the temperatures. 

TABLE I 
Temperature of 1st zone 

4C^..401 397 395 

Temperature of 2nd zone 
50 320 340 360 370 

Yield of oil. %w 50 51 52 58.5 

Table I shows that the highest yields of oil 
with a viscosity index of 95 are oDtained at a 
temperature of about 395X in the first leac- 
55 .tor;-whfle-the temperature in the second 
^reactdr lies between 3€XfC and 390*C; the 
yield diminishes as the temperature in the 
second reactor decreases. 
WHAT WE CLAIM IS:- 
{f^ 1. A process for the preparation of a 
lubricating oil with a low pour point, which 
comprises contacting in a first zone a sub- 
stantially Bsphaltene-firee waxy mineral oil 
fraction with a supported catalyst containing 
£5 one or more metals (and/cr compounds 



thereof) of Group VI and/or Ciioup vHI of 
the Periodic Table of Elements, in the pies* 
encc of hydrogen at a temperature of from 
390-^50*Q contactixig in a second zone the 
total liquid efOuent^the first zone, option- 
ally afer removal of gaseous components 
thereof, with an acidic supported catalyst (as 
hereinbefore defined) containing one or 
more metals (and/or compoundsmereol) of 
Group VI and one or more non-noble met- 
als (and/or compounds thereof) of Gtoap 
Vin of the Periodic Table of Elements, in 
the pr»enoe of hydrogen at a temperature 
between 350 and 390*C and optionally 
dewaxing all or part of the effluent of the ^ 
said second zone. 

2. A process according to claim 1, in 
which the supporu in the first and second 
zone consist for more tlian 50% by weight of 
alumina. 85 

3. A process according to claim 1 or 2, 
in which the supports in tl^ first and second 
zone comprise bona. 

4. A process according to any one of the 
preceding claims, in wWax the catalysts in ^ 
the first and second zone comprise com- 
pounds of nickel and tungsten. 

5. A process according to any one of the 
preceding daims, in which the catalysts in 
the first zone and the second zone are iden- 9S 
ticaL 

6. A process according to any one of the 
preceding daimi, in whioi the pressure in 
the first and second zone is between 100 and 
200 kg/cm'. 100 

7. A process according to any one of the 
preceding claims, in which the total liquid 
effluent of the &st zone b contacted with 
the catalyst if the second zone. 

8. A process according to any one of the 105 
preceding daims, in which the dewaxing is 
carried out catalytkaily in the presence of 
hydrogen with a catatyst which comprises 
one or more metals or compounds thereof of 
Group VI and Vm of the Periodic Table of HO 
supported on a mordenite, 

9. A process according to daim 8, in 
which one or more non-noble metals of 
Group VI and Vm of the Periodic Table of 
Elements are supported on mordenite. 11^ 

10. A process according to daim 9, in 
which tungsten is supported on the morde- 
nite. 

11. A process according to any one of 
daims 8-10, in which the catalytic acwazing 12( 
is carried out at a pressure of from 40-12C 
kg/cm^ a temperature of from 300-^0*C 
and a liquid hourly space velodty of from 
0.1*2 g oQ per litre catal^ per hour. 

12. A process accordm^ to daim 1, sub- 12! 
stantially as described, with special refer- 
ence to the Examixle. 

13. A lubricating oO prepared by the 
process claimed in any one of the preceding 
daims. 13( 
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